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Abstract  
Leptospermum scoparium (mānuka; Myrtaceae) is involved in three crucial ecological 
interactions that might affect nectar production, and the New Zealand honey industry. 
First, these plants can be affected by scale insect infestation which have the potential to 
affect plant health, second, they provide nectar for honey bees (mānuka honey), and third, 
they are hosts for, and may receive benefits from, dual mycorrhizal fungal associations 
(both ecto- and endo-). The understanding of these interactions is very important for the 
honey industry as well as for New Zealand ecosystems. However, there is limited 
knowledge about the influence of scale insects and mycorrhizal fungi on plant growth and 
nectar production, and the influence of honey bee visitation on the honey making-process. 
To better understand the significance of these interactions, a variety of methods, including 
behavioural observations, histological, molecular, and taxonomic techniques, were used 
in this thesis. 
Findings showed that the eriococcids Acanthococcus campbelli and Acanthococcus 
leptospermi are now the main species on L. scoparium, rather than Acanthococcus 
orariensis, which was the main causative agent of the mānuka blight in the 1940’s and 
1960’s. Whereas the distribution of A. leptospermi was previously reported, the 
distribution of A. campbelli across New Zealand’s islands was illustrated for the first time 
in this thesis. Other scale insect species classified within the families Coelostomidiidae, 
Diaspididae, and Pseudococcidae were also found, but their incidence and abundance was 
typically lower in comparison to the family Eriococcidae.  
The number of eriococcids was reduced by the application of an Insect Growth Regulator 
(IGR) on six different cultivars in a split plot designed experiment, but cultivars differed 
in response to the insecticide treatment. Using the same common garden design, but just 
the unsprayed plants, honey bees showed a preference for the cultivar with the highest 
nectar sugar content and nectar DHA content. However, sugar, rather than DHA, was the 
best predictor of visitation pattern. The number of honey bee visits increased at midday 
as the day warmed up. The overall number of flowers estimated per plant was included 
in the model, but did not drive the visit number as, for example, it was found that the 
cultivar with the highest estimated number of flowers was less visited. 
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Bioinformatics analysis revealed the association of L. scoparium with at least 25 fungal 
classes, including 16 ectomycorrhizal (EcM) fungal lineages and eight arbuscular 
mycorrhizal (AM) families. The majority of mycorrhizal fungal lineages were shared 
among cultivated and wild plants at the three studied sites, which suggests that cultivated 
plants are naturally colonised by mycorrhizal fungi. The EcM fungal lineages /cortinarius, 
/laccaria, /tomentella-thelephora, and the AM families Glomeraceae and 
Claroideoglomeraceae were the most abundant. Among the EcM fungal species, Laccaria 
glabripes and the endemic EcM fungal species Clavulina subrugosa, Cortinarius 
waiporianus and Dermocybe indotata were revealed as the most abundant. The presence 
of the exotic EcM fungal species Amanita muscaria was limited and mainly found in 
cultivated plants, that had established on a site previously with Pinus radiata. The 
cosmopolitan AM fungal species Rhizophagus irregularis and Claroideoglomus 
lamellosum were the dominant species found in both cultivated and wild plants.  
Among cultivated and wild plants, wild plants appeared to be colonised by a more diverse 
mycorrhizal fungal community. For instance, the lineage /russula-lactarius was more 
abundant in wild plants than in cultivated plants. The presence of /russula-lactarius and 
other lineages and species could be improving host performance (seed establishment, 
drought tolerance, pathogen resistance, and plant growth) on wild plants. However, the 
absence of some of the mycorrhizal fungal species from cultivated plants, which could be 
present on wild plants, could limit the potential yield of L. scoparium plantation. Finding 
suitable combinations of mycorrhizal fungal inoculum could help optimise the 
development of L. scoparium, nectar production, and subsequently the New Zealand 
mānuka honey industry. 
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